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ABSTRACT 
International Journal of Exercise Science 7(1) : 75-86, 2014. Inequalities in health-
behaviors exist between regions of Europe, along a North West/South East axis. This study 
investigated whether prevalence of walking to school and associated psychosocial antecedents 
differed between these two European regions. Participants were 1,263 children aged 7-11 years, 
from five countries. Children from North West Europe (n = 641) and South East Europe (n = 622) 
completed a school travel questionnaire that measured demographics, school commuting mode, 
travel companion, feelings about their local area, and Theory of Planned Behavior (TPB) variables 
related to walking to school. Multivariate analysis of variance was used to investigate differences 
in TBP variables between children from the two regions of Europe. More children from South 
East Europe walked to school (70.8%) compared to those in the North West (47%). For the TPB 
variables, a significant multivariate main effect for region was found (Wilks’ λ=.94, F (4, 
1201)=20.55, pp. Inequalities in walking to school exist between European regions. Children from 
South East Europe walk to school more than their counterparts from the North West. However 
children from North West Europe display higher scores on TPB variables, suggesting that 
psychosocial constructs related to walking to school may not explain rates of engagement in this 
behaviour. 
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In childhood, regular physical activity forms an 
important foundation for future health status and 
helps to establish positive health-related 
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behaviours that track into adulthood (29). 
Additionally, there are several benefits of 
physical activity for children including 
reductions in systolic blood pressure (36), 
improvements in bone mineral density (39), 
improved cardio-respiratory functioning (23), 
and benefits to psychological wellbeing (5, 7). 
Furthermore, regular physical activity in 
childhood and adulthood may confer other long-
term benefits such as protection against many 
non-communicable diseases like hypertension, 
type 2 diabetes, cardiovascular disease, and 
several cancers (48). 
 
A large proportion of children in Western 
societies do not meet the daily physical activity 
(45) recommendation of 60 minutes of moderate 
to vigorous intensity physical activity per day, 
and are therefore at risk of forfeiting these many 
health benefits. For the future health of children, 
it is important to identify settings in which 
physical activity can be increased, and to gain a 
better understanding of factors that promote or 
inhibit engagement in physical activity (e.g., 
environmental, social, psychosocial, and 
political factors). 
 
The school commute has been identified as an 
important opportunity for increasing physical 
activity (53). In a typical week, home-school 
and school-home commutes provide at least 10 
distinct time periods during which children can 
engage in health-enhancing activity (by walking 
or cycling). Unfortunately, in most developed 
countries many children travel to school using 
inactive modes (18), and the prevalence of 
active travel is in decline (12, 38, 54). The 
decline in active travel and increased use of 
motorised modes are likely due to increased car 
ownership, perceptions of danger on the route to 
and from school, and changing family dynamics 
related to parental working patterns (11,22). 
 
A better knowledge of the correlates that may 
influence children’s school travel decisions is 
important for designing effective and 
sustainable active travel interventions and to 
inform school travel policy. Previous studies in 
this area have focused primarily on the physical 
and social environment and demographic 
variables associated with active commuting (35, 
52). Findings from these studies suggest that the 
primary factors that influence active school 
travel are the distance from home to school (44, 
50), socio-economic deprivation (21), ethnicity 
(20), car ownership (10, 26), population density, 
urbanisation (24), and perceptions of road and 
traffic danger (6, 8). 
 
Findings from these studies are helpful; 
however they do not shed light on the 
psychosocial factors that may influence school 
travel.  Constructs such as self-efficacy (19), 
pro-social characteristics (9), positive outcome 
expectations (31), and physical self-perceptions 
(17) have been associated with general physical 
activity levels in children. It is logical, therefore, 
to propose that psychosocial variables may 
similarly be related to school travel behaviors. 
Only a few studies have been conducted to 
investigate the role of such variables in school 
travel behavior. Mendoza et al. (41) found that 
parents‘ self-efficacy for allowing their child to 
actively commute to school was positively 
related to the percent of weekly trips made by 
active modes. Martin et al. (37) found that 
parental perceptions of barriers were 
significantly associated with active school 
travel. Finally, Murtagh et al. (43) demonstrated 
that theory of planned behaviour (TPB) 
variables (attitude, subjective norm, and 
perceived behavioral control) explain 41% of 
the variance in active commuting intention and 
10% of the variance in objectively measured 
behavior in Scottish school children. 
 
Most school travel studies have been conducted 
in North America, Australia, and New Zealand.  
It is not clear, therefore, whether the factors 
associated with active school travel are different 
in other countries. This is particularly relevant 
in Europe, where health behavior inequalities 
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have been identified between regions. For 
example, it has been reported that there are clear 
and consistent patterns of inequality along a 
North West to South East geographic axis with 
respect to some key health outcomes, health 
behaviors, and risk behaviors (55). Specifically, 
higher levels of satisfaction and lower levels of 
health complaints have been observed among 
boys and girls in Northern and Western Europe 
compared with children from Southern and 
Eastern Europe. A combination of social, 
political, and cultural influences likely 
contributes to these patterns in health 
inequalities. However, in addition to these 
generally accepted factors, inequalities may, in 
part, be explained by differences in 
psychosocial factors associated with given 
health behaviors. The aim of the present study 
therefore, was to determine whether the health 
behavior of walking to school differs between 
two European regions, and to investigate 
differences in psychosocial constructs which 
may act as antecedents of walking to school.  
 
When studying the psychosocial correlates of 
health behaviour it is important that there is a 
theory guiding the investigation. In the present 
study the TPB (1, 2) was used as the guiding 
psychological model to understand commuting 
behavior. The TPB was designed to predict and 
explain human behavior in specific contexts (4); 
in relation to the present study this is school 
commuting behavior. According to this theory, 
behavior is primarily influenced by the proximal 
determinant of behaviour i.e., intentions. 
Intentions have been defined as “indications of 
how hard people are willing to try, of how much 
of an effort they are planning to exert, in order 
to perform the behavior” (3, p. 181). 
Consequently, the greater the intention, the 
more likely the behavior will be performed. In 
turn, intention is influenced by three factors: 
attitude, subjective-norm, and perceived 
behavioral control. Attitude can be viewed as a 
person’s positive or negative evaluation of 
participating in the commuting behavior. 
Subjective-norm refers to the social pressure to 
perform or not perform the behavior.  Finally, 
perceived behavioral control relates to an 
individual’s perception of the ease or difficulty 
of actively commuting. 
 
The TPB has been used successfully to predict 
changes in children’s physical activity (30, 47), 
and has been used to predict objectively 
measured active commuting in a sample of 
Scottish school children (43). We have selected 
this theoretical framework because the 
underlying cognitions that form the TPB are 
amenable to change via intervention (51). 
Therefore, by identifying where differences and 
similarities in psychosocial constructs exist 
between European regions, we may gain an 
important insight as to the most appropriate 






Participants were from Scotland (n = 165, from 
5 schools, mean age 8.7 yrs), Northern Ireland 
(n = 340, from 5 schools, mean age 10.1 yrs), 
the Republic of Ireland (n = 136, from 7 
schools, mean age 8.7 yrs), Slovenia (n = 232, 
from 3 schools, mean age 8.7 yrs), and Bosnia 
and Herzegovina (n = 390, from 3 schools, 
mean age 9.6 yrs). Participants from these five 
countries were divided into two groups, 
representing North West Europe (Scotland, 
Ireland, and Northern Ireland, n = 641) and 
South East Europe (Slovenia and Bosnia and 
Herzegovina, n = 622). The rationale for 
grouping the countries in such a way was based 
on evidence indicating inequalities in health 
behaviors between North Western Europe and 
South Eastern Europe (55). It is recognised that 
in addition to the between region variation that 
we are interested in there will also be within 
region differences. However, our a priori 
hypothesis is concerned with the between region 
variation, given the known differences between 
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these regions for other health-related 
behaviours. As such, our analyses are conducted 
to focus on these between rather than within-
region differences. Ethical approval was granted 
by the University of (Blinded) Ethics 
Committee to collect data in Scotland, the 
Republic of Ireland, and Northern Ireland. The 
University of (Blinded) granted ethical approval 
to collect data in Slovenia and Bosnia and 
Herzegovina. Informed consent was obtained 
from all participants prior to data collection. 
 
Protocol 
A previously validated child travel 
questionnaire (40) was used to obtain 
information on age, gender, travel mode, 
travel companion(s), feelings about living 
in the local area, and commuting behavior 
in relation to the four TPB constructs 
(intention, attitude, subjective norm, and 
perceived behavioral control). 
 
Travel mode was established via a self-
report questionnaire item that was 
formatted to reflect the five ‘stages of 
change’ related to walking to school (i.e., 
pre-contemplation, contemplation, action, 
maintenance, and relapse) (46). Participants 
who categorized themselves as being in the 
action or maintenance stages were 
classified as walkers, while participants in 
the pre-contemplation, contemplation, or 
relapse stages were classified as non-
walkers. 
 
To establish whether children travelled 
alone or with companions, they were asked: 
‘On a normal day, who do you usually 
travel to school with?’. Possible check-box 
responses included: An Adult, An Adult 
and Other Children, On my own, Friends, 
and Brother/Sister. Responses were re-
coded to reflect two possible options (i.e., 
alone or with travel companions). 
 
Regarding feelings about living in their 
local area, children were asked, ‘How do 
you feel about living in your local area?’. 
Participants responded using a three-point 
Likert-scale (unhappy, undecided, happy).    
 
All TPB constructs were measured using a 
4-point Likert-scale (1 = Disagree in a big 
way, 2 = Disagree, 3 = Agree, 4 = Agree in a 
big way). Intention to actively commute 
was measured using the following items: ‘I 
plan to walk to school every day’ and ‘I 
intend to walk to school every day’. The 
mean score of these items represented 
participants’ intention. Attitude towards 
walking to school was measured using the 
following four items: ‘Walking to school 
every day would be fun’, ‘Walking to 
school every day would be enjoyable’, 
‘Walking to school every day would be 
good for me’, and ‘Walking to school every 
day would be important for me’. The first 
two items relate to the affective (e.g., 
enjoyable/not enjoyable) component of 
attitude, and the second two items are 
concerned with the instrumental (e.g., 
beneficial/harmful) component (4). The 
mean score of these items represented 
participants’ attitude. Six items were used 
to measure subjective norm. Three of these 
measured the injunctive component of 
subjective norm (i.e., whether one believes 
the social network/people surrounding 
them wants them to perform the behavior). 
These were: ‘My family wants me to walk 
to school every day’, ‘My friends want me 
to walk to school every day’, and ‘My 
teachers want me to walk to school every 
day’. Three items measured the descriptive 
component (i.e., whether one’s social 
network performs the behavior): ‘My 
family will walk to school or work every 
day’, ‘My friends will walk to school every 
day’, and ‘My teachers will walk to school 
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every day’. As with the other constructs, 
the mean of these items served as the 
measure of subjective norm. Finally, the 
following three items were used to measure 
perceived behavioral control: ‘I could walk 
to school every day if I wanted to’, ‘I have 
the time to walk to school every day if I 
wanted to’, and ‘I live in a place which 
allows me to walk to school every day if I 
wanted to’. The mean of these three items 
was used as the final measure of perceived 
behavioral control. 
 
Questionnaires were translated into the 
relevant languages for children in Slovenia 
and Bosnia and Herzegovina by individuals 
fluent in both English and the native 
language. Questionnaires were completed 
by each child in the classroom setting, 
taking approximately one hour. A 
researcher was present to answer queries 
related to questionnaire wording. Data 




Data were analyzed using the Statistical 
Package for the Social Sciences (version 19.0.0; 
IBM Corp., Armonk, NY). Range checks were 
conducted to identify outliers. Outlying data 
points (i.e., responses to questionnaire items that 
were beyond the possible range of scores) were 
deemed to be caused by inputting error and were 
deleted. Only three such data points were found. 
Missing data for the TPB variables were 
replaced using an Individual Information 
Centred (IIC) approach (28). The following 
percentages of missing TPB data were replaced 
for each country: Scotland = 1.3%; Northern 
Ireland = 7.5%; Republic of Ireland = 10.4%; 
Slovenia = 21.2%; and Bosnia and Herzegovina 
= 0.1%. A high proportion of data was replaced 
for Slovenia. Although not ideal, we are 
confident that the replacement technique we 
used provides accurate estimates of the true 
values. This replacement technique has been 
shown to be accurate where as much as 24% of 
data were missing (28).  
 
Descriptive statistics were calculated for age, 
gender, travel mode and companion, and 
feelings about the local area. These results were 
stratified by country and by region. The 
predictive value of the TPB variables in relation 
to commuting behavior have been previously 
demonstrated (43). Therefore, instead of 
investigating the predictive value of TPB 
variables on commuting behavior in each 
country, a one-way MANOVA was used to 
investigate differences in TPB variables 
between the two European regions (i.e., North 
West and South East). Relevant assumptions for 
MANOVA were satisfied, including normally 
distributed dependent variables (skewness and 
kurtosis values <│2.0│) and correlation among 
dependent variables (r ranged from .43 to .64, p 




For the full sample (n = 1,263), 49.6% were 
male and the mean age was 9.36 years (SD = 
0.99). 59% of children walked to school, 13.5% 
travelled to school alone, and 84.5% were happy 
about living in their local area. Bosnia & 
Herzegovina had the highest proportion of 
walkers (81.3%) and Northern Ireland had the 
lowest (37.9%). Slovenia had the highest 
percentage of children who travelled to school 
alone (19.1%) compared to the Republic of 
Ireland which had the lowest percentage (5.9%). 
Descriptive statistics stratified by country are 
displayed in Table 1.  
 
Descriptive statistics stratified by region are 
displayed in Table 2. The North West and South 
East were similarly matched with regards to 
sample size, age, and gender. Considerably 
more children reported walking to school in the 
South East, and more children reported 
travelling to school alone in this region. 
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Table 1. Descriptive statistics stratified by country 







Scotland 165 8.7 (0.5) 60.6 71.4 13.0 86.7 
NI 340 10.1(0.7) 51.8 37.9 12.9 77.9 
ROI 136 8.7 (0.6) 30.1 42.0 5.9 81.3 
Slovenia 232 8.7 (0.6) 52.6 53.1 19.1 86.2 
BH 390 9.6 (1.1) 48.2 81.3 13.3 89.5 
Notes. NI = Northern Ireland, ROI = Republic of 
Ireland, BH = Bosnia and Herzegovina, Age= mean 
age (sd), TA= travel alone, LA= local area (%happy) 
 
 
Table 2. Descriptive statistics stratified by region 







NW 641 9.4(0.93) 49.1 47.0 11.4 80.8 
SE 622 9.3(1.04) 49.8 70.8 15.5 88.3 
Notes. NW= North West, SE= South East, Age= 




Descriptive statistics for the TPB variables are 
displayed in Table 3. On average, children from 
the North West of Europe scored higher on each 
of the four TPB constructs.  
 
57 participants were omitted from the 
MANOVA analysis due to missing TPB data 
that were unable to be replaced using the IIC 
data replacement technique because they were 
missing all data for one or more of the 
constructs. The one-way MANOVA revealed a 
small significant multivariate main effect for 
region (Wilks’ λ = .94, F (4, 1201) = 20.55, p < 
.01, partial eta squared = .06). Power to detect 
the effect was 1.00. Box’s test of equality of 
covariance matrices indicated that there were 
significant differences among the regions in the 
covariance matrices (Box’s M = 92.12, p < .01). 
This was not deemed to be problematic given 
the large, equal groups, and high power. Given 
the significance of the multivariate test, the 
univariate main effects were examined.  The 
alpha level was set at p = .0125 to account for 
multiple tests (i.e., 0.05/4). Significant small 
univariate main effects for region were obtained 
for attitude (F (1, 1201) = 50.84, p < .01, partial 
eta squared = .04); subjective norm (F (1, 1201) 
= 33.81, p < .01, partial eta squared = .03); and 
perceived behavioral control (F (1, 1201) = 
31.06, p < .01, partial eta squared = .03). The 
achieved power for these tests was 1.00. 
Pairwise comparisons using a Bonferroni 
adjustment for multiple comparisons indicated 
significant mean differences between regions 
for attitude (mean difference = .30, p < .01), 
subjective norm (mean difference = .20, p < 
.01), and perceived behavioral control (mean 
difference = .27, p < .01). For each construct, 
scores for the North West region were higher 
than the South East (see Figure 1). 
 
Table 3. Descriptive statistics for TPB constructs 
Region Construct n Mean SD Skew KT 
Northwest       
 Attitude 635 3.18 0.58 -0.71 1.0 
 SN 628 2.40 0.59 0.27 0.02 
 PBC 623 2.94 0.81 -0.53 -0.26 
 Intention 620 2.68 0.92 -0.05 -1.0 
Southeast       
 Attitude 607 2.88 0.83 -0.53 -0.45 
 SN 603 2.20 0.63 0.44 0.14 
 PBC 599 2.67 0.90 -0.16 -0.87 
 Intention 596 2.58 0.98 -0.03 -1.11 
Notes. Skew= Skewness, KT= Kurtosis, SN= 
subjective norm, PBC= perceived behavioral control 
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Figure 1. Regional differences in the TPB constructs. 





In this study we investigated differences in 
prevalence of walking to school and levels of 
related psychosocial variables between regions 
of Europe. More children walked to school in 
South East Europe than North West Europe. 
This was true when countries were grouped 
according to region. However, it is important to 
note that there was large between-country 
variability in walking prevalence. This 
variability appears to have been diluted by the 
aggregation of results by region. As a result, 
some of the detail gained at the individual 
country level is lost by grouping the countries 
into regions. Despite this, we provided a strong 
evidence-based rationale as to why we grouped 
the countries by region, rather than treating 
them individually. In future, researchers should 
consider the strengths and weaknesses of these 
two approaches when designing studies.  
 
With regard to the TPB variables, we found a 
small significant multivariate main effect for 
region, indicating that on average scores on the 
TPB variables differed between regions. 
Subsequent pairwise comparisons found 
significantly higher scores among children from 
North West Europe for three of the four TPB 
constructs (i.e., attitude, subjective norm, and 
perceived behavioral control). There was no 
difference between regions for walking 
intention. Although the differences between 
regions were small for attitude, subjective norm, 
and perceived behavioural control, it should be 
noted that they may still have important 
implications in relation to commuting 
behaviour. Furthermore, the trend of difference 
was consistent among the constructs, suggesting 
robust findings.  
 
Previous research indicates that there are health 
inequalities in Europe along a North West/South 
East axis, whereby more advantageous health 
outcomes and behaviours are typically reported 
in the North West (55). Our findings are 
inconsistent with these reports, in that walking 
to school (i.e., positive health behavior) was 
higher in the South East of Europe compared to 
the North West. Interestingly, scores for all of 
the TPB constructs were higher among the 
North West, yet fewer children walked to 
school. This seems counter intuitive; because 
one would expect those who scored more highly 
on the TPB constructs to also walk to school 
more (43). These unexpected findings may, in 
part, be explained by regional differences in 
socio-economic circumstances, perhaps caused 
by historical differences in relation to the 
political and economic systems of each region. 
For example, in countries in the present study, 
Gross Domestic Product (GDP) is considerably 
higher for those in the North West of Europe 
compared to those in the South East (33). These 
inequalities in wealth may contribute to 
differences in factors such as car ownership, 
which may in turn influence how children travel 
to school. 
 
The relatively high positive intentions to walk to 
school should also be noted (i.e., mean intention 
scores were higher than the mid-point on the 
scale). Despite these high intentions in the North 
West, less than half of children in this region 
walked to school. This supports the position that 
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positive intentions are seldom translated into 
action (16, 25). This finding suggests that 
children know walking to school is a beneficial 
or positive behavior, but do not translate this 
knowledge into the desired action. A better 
understanding of how to close this ‘intention-
behavior gap’ (49) may bring about increases in 
walking to school.  
 
Another possible explanation as to why higher 
values on the TBP constructs were observed 
among participants from the North West yet 
fewer walked to school is that walking to school 
may in itself alter responses to some of the TPB 
items. For example, children in the South East 
who walked to school more, on average, may 
not view this activity as being enjoyable, fun, or 
important and therefore return lower scores for 
these attitude items. Similarly, they may not feel 
that they have much control over this behaviour 
if it is the default travel option, again resulting 
in lower scores for the perceived behaviour 
control construct. Finally, if walking to school is 
indeed the default travel mode for many of these 
children then discussions with teachers, friends, 
or family may not occur, which would be 
reflected in lower values for the subjective norm 
construct.  This may help to explain why 
children from the South East walked to school 
more yet reported lower scores for the TPB 
variables. 
 
In terms of intervening in order to increase 
walking to school, our findings suggest that 
efforts should be focused on children in the 
North West of Europe, who walk to school less 
than their counterparts in the South East. Given 
that relatively high values were found for each 
of the TPB constructs, it appears that a) there is 
generally positive attitudes towards walking to 
school, b) children feel that they are able to do 
so, and c) there is an expectation from friends, 
family, and teachers that they should walk to 
school. Additionally, there is high intention to 
walk to school. Given this evidence it may be 
suggested that there are certain barriers 
preventing children from walking to school that 
are not related to the TPB model. Efforts to 
promote walking to school should therefore 
identify modifiable barriers and aim to change 
them. For example, if heavy traffic around the 
school grounds prevents parents allowing their 
child to walk to and from school then a car 
exclusion zone around the school may help to 
disperse traffic to other areas. Alternatively, 
walking to school could somehow be 
incentivised for those who live within walking 
distance but currently travel using motorised 
transport. Such approaches may help to 
circumvent existing barriers, whilst reducing the 
need for individual behavioural control, and 
therefore bring about an increase in walking to 
school. It is already known that the TPB model 
explains some of the variation in school travel 
behaviour (43). However, given the well-
documented difficulties in changing health 
behaviours in general (42), and travel behaviour 
in particular (15), it is unlikely that intervening 
on these variables alone will bring about 
substantial behaviour change in relation to 
active school travel. Furthermore in this regard, 
implicit in the TPB is the assumption that the 
behaviour in question is controlled by the 
individual, with a degree of autonomy (14). In 
relation to school travel behaviours however, 
this may not be the case. Parents will likely be 
the ultimate decision maker regarding how their 
child travels to school, dictated by work 
commitments, perceptions of safety, and other 
family commitments. Thus the influence of the 
TPB constructs may be limited by the 
overriding influence of the parent. Perhaps a 
more successful approach to increasing walking 
to school would be a multi-pronged intervention 
targeting the TPB constructs of children, 
informing parents of the benefits of walking to 
school, and altering some of the environmental 
barriers to walking to school. 
 
The main strength of this study is that it is the 
first to provide a comparison of commuting 
behaviors and associated psychosocial factors 
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between European regions. A large sample was 
used, and data were collected using a validated 
questionnaire. Few school travel studies have 
investigated psychosocial factors related to 
walking to school, and so this study adds to the 
knowledge base in this area.  
 
Despite these strengths, the study has 
limitations. Responses to the self-report 
questionnaires may have been affected by bias, 
such as social-desirability bias, the 
misinterpretation of question meaning, or 
cultural differences in the interpretation of items 
(32). Additionally, error may have been 
introduced via questionnaire translation (13). 
For example, even the most competent 
translator may have difficulty conveying the 
nuances of certain terminology. This, in turn, 
could lead to inaccurate responding, or missing 
data. An additional limitation to this study was 
the restricted range of possible scores for the 
TPB constructs (i.e., a 4-point Likert scale), 
reducing potential variability in these data. 
Finally, although the sample was relatively 
large, only a small number of countries were 
used to represent the two European regions. 
Recruiting a larger number of countries would 
provide more representative results. 
 
Children from South East Europe walk to school 
more than their counterparts from the North 
West. Children in North West Europe score 
higher on walking-related TPB variables. 
However, high intentions to walk to school do 
not appear to translate into actions, certainly 
with regards to aggregated region-level data. 
School travel researchers should endeavour to 
understand this intention-behavior gap, with a 
view to designing tailored interventions to 




1. Ajzen I. From intentions to actions: A theory of 
planned behavior. In J. Kuhl & J.Beckmann (Eds.), 
Action-control: From cognition to behavior (pp. 11-
39). Heidelberg: Springer, 1985. 
 
2. Ajzen I. Attitudes, traits, and actions: 
Dispositional prediction of behavior in personality 
and social psychology. In L. Berkowitz (Ed.), New 
York: Academic Press, Adv Exp Soc Psychol 20:1-63, 
1987.  
 
3. Ajzen I. The theory of planned behavior. 
Organizational Behav Hum Decision Processes 50: 
179-211, 1991. 
 
4. Ajzen I, Driver BL. Prediction of leisure 
participation from behavioral, normative, and 
control beliefs: An application of the theory of 
planned behavior. Leisure Sci 13: 185–204, 1991. 
 
5. Biddle SJH, Mutrie N. Psychology of physical 
activity: Determinants, well-being, and 
interventions, (2nd Ed). London, Routledge, 2008. 
 
6. Braza M, Shoemaker W, Seeley A. Neighborhood 
design and rates of walking and biking to 
elementary school in 34 California communities. Am 
J Health Promotion 19: 128-136, 2004. 
 
7. Breslin G, Gossrau-Breen D, McCay N, Gilmore G, 
MacDonald L, Hanna D. Physical activity, gender, 
weight status, and wellbeing in 9- to 11-year-old 
children: A cross-sectional survey. J Phys Act Health 
9: 394-401, 2012. 
 
8. Bringolf-Isler B, Grize L, Mader U, Ruch N, 
Sennhauser FH, Braun-Fahrlander C. Personal and 
environmental factors associated with active 
commuting to school in Switzerland. Prev Med 46: 
67-73, 2008. 
 
9. Brodersen NH, Steptoe A, Williamson S, Wardle J. 
Sociodemographic, developmental, environmental, 
and psychological correlates of physical activity and 
sedentary behavior at age 11 to 12. An Behav Med 
29: 2–11, 2005 
 
10. Carlin JB, Stevenson MR, Roberts I, Bennett CM, 
Gelman A, Nolan T. Walking to school and traffic 
exposure in Australian children. Austr New Zeal J 
Pub Health 21: 286-292, 1997 
 
11. Centers for Disease Control and Prevention 
(CDC). Barriers to children walking to or from 
school—United States, 2004. MMWR Morb Mort 
Week Rep 54: 949–952, 2005. 
  
SCHOOL TRAVEL IN EUROPE 
International Journal of Exercise Science                                                          http://www.intjexersci.com 
84 
12. Central Statistics Office. Census of Population 
2006, Volume 12: Travel to Work, School and 
College: Government of Ireland; 2006. UK - 
Department for Transport. Focus on Personal Travel; 
Including the report of the National, 2006. 
 
13. Chang AM, Chau JPC, Holroyd E. Translation of 
questionnaires and issues of equivalence. J Advan 
Nurs 29: 316-322, 1999. 
 
14. Chatzisarantis NLD, Biddle SJH. Functional 
significance of psychological variables that are 
included in the Theory of Planned Behaviour: A 
Self-Determination Theory approach to the study of 
attitudes, subjective norms, perceptions of control 
and intentions. Europ J Soc Psych 28: 303-322, 1998. 
 
15. Chillon P, Evenson KR, Vaughn A, Ward DS. A 
systematic review of interventions for promoting 
active transportation to school. Inter J Behav Nutr 
Phys Act 8: 10, 
http://www.ijbnpa.org/content/8/1/10, 2011 
 
16. Conner M, Armitage CJ. Extending the theory of 
planned behavior: A review and avenues for further 
research. J Appl Soc Psych 28: 1429-1464, 1998. 
 
17. Crocker PRE, Eklund RC, Kowalski KC. 
Children's physical activity and physical self-
perceptions. J Sport Sci 6: 383-394, 2000. 
 
18. Davison KK, Werder JL, Lawson CT. Children's 
active commuting to school: Current knowledge and 
future directions. Prev chron dis: Pub health res, 
prac, pol, 5: (3), 2008. 
 
19. De Bourdeaudhuij I,  Lefevre J, Deforche B, 
Wijndaele K, Matton L, Philippaerts R. Physical 
activity and psychosocial correlates in normal 
weight and overweight 11 to 19 year olds. Obes Res, 
13: 1097–1105, 2005. 
 
20. Evenson KR, Huston SL, McMillen BJ, Bors P, 
Ward DS. Statewide prevalence and correlates of 
walking and bicycling to school. Arch Pediat 
Adololesc Med 157: 887-892, 2003. 
 
21. Ewing R, Schroeer W, Greene W. School location 
and student travel: Analyses of factors affecting 
mode choice. Transpor Res Rec: J Transpor Res 
Board 1895: 55-63, 2004. 
 
22. Faulkner GEJ, Richichi V, Buliung RN, Fusco C, 
Moola F. What's "quickest and easiest?": Parental 
decision making about school trip mode. Int J Behav 
Nutr Phys Act 7: 62, 2010. 
 
23. Farpour-Lambert NJ, Aggoun Y, Marchand LM, 
Martin XE, Herrmann FR, Beghetti M. Physical 
activity reduces systemic blood pressure and 
improves early markers of atherosclerosis in pre-
pubertal obese children. J Amer Coll Cardio 54: 
2396-2406, 2009. 
 
24. Fulton JE, Shisler JL, Yore MM, Caspersen CJ. 
Active transportation to school: Findings from a 
national survey. Resh Quart Exer Sport 76: 352-357, 
2005. 
 
25. Godin G, Kok G. The theory of planned behavior: 
A review of its applications to health-related 
behaviors. Amer J Health Promo 11: 87-98, 1996. 
 
26. Grize L, Bringolf-Isler B, Martin E, Braun-
Fahrlander C. Trends in active transportation to 
school among Swiss school children and its 
associated factors: Three cross-sectional surveys 
1994, 2000 and 2005. Int J Behav Nutr Phys Act 7: 28, 
2010. 
 
27. Kahle EB, Zipf WB, Lamb DR, Horswill CA, 
Ward KM. Association between mild, routine 
exercise and improved insulin dynamics and 
glucose control in obese adolescents. Int J Sport Med 
17: 1-6, 1996. 
 
28. Kang M, Rowe DA, Barreira TV, Robinson TS, 
Mahar MT. Individual information-centered 
approach for handling physical activity missing 
data. Res Quart Exer Sport 80: 131-137, 2009. 
 
29. Kelder SH, Perry CL, Knut-Inge K, Lytle LL. 
Longitudinal tracking of adolescent smoking, 
physical activity, and food choice behaviours. Amer 
J Pub Health 84: 1121-1126, 1994.  
 
30. Hagger MS, Chatzisarantis N,  Biddle SJH, Orbell 
S. Antecedents of children's physical activity 
intentions and behavior: Predictive validity and 
longitudinal effects. Psych Health 16: 391-407, 2001. 
 
31. Heitzler CD, Martin SH, Duke J, Huhman M. 
(2006). Correlates of physical activity in a national 
sample of children aged 9–13 years. Prev Med 42: 
254-260, 2006. 
SCHOOL TRAVEL IN EUROPE 
International Journal of Exercise Science                                                          http://www.intjexersci.com 
85 
 
32. Holtgraves T. Social desirability and self-reports: 
Testing models of socially desirable responding. 
Person Soc Psych Bull 30: 161-172, 2004. 
 
33. International Monetary Fund. World Economic 
and Financial Surveys: World Economic Outlook 
Database.  www.imf.org, accessed 16/07/2012, 2011. 
 
34. Kelder SH, Perry CL, Klepp K-I, Lytle LL.  
Longitudinal tracking of adolescent smoking, 
physical activity, and food choice behaviors. Amer J 
Pub Health 84: 1121-1126, 1994. 
 
35. Kerr J, Rosenberg D, Sallis JF, Saelens, BE, Frank, 
LD, Conway, TL. Active commuting to school: 
Associations with the environment and parental 
concerns. Med Sci Sport Exer 38: 787-794, 2006. 
 
36. Leary SD, Ness AR, Smith GD, Mattocks C, 
Deere K, Blair SN, Riddoch C. Physical activity and 
blood pressure in childhood: Findings from a 
population-based study. Hypert 51: 92–98, 2008. 
 
37. Martin SL, Lee S, Lowry R. National prevalence 
and correlates of walking and bicycling to school. 
Amer J Prev Med 33: 98-105, 2007. 
 
38. McDonald NC. Active transportation to school: 
Trends among US school children, 1969 - 2001. Amer 
J Prev Med 32: 509-516, 2007. 
 
39. McKay HA, Petit MA, Schutz RW, Prior JC, Barr 
SI, Khan KM. Augmented trochanteric bone mineral 
density after modified physical education classes: A 
randomized school-based exercise intervention 
study in prepubescent and early pubescent children. 
J Pediat 136: 156-162, 2000. 
 
40. McMinn D, Rowe DA, Murtagh S, Nelson NM. 
The Strathclyde Evaluation of Children's Active 
Travel (SE-CAT): Study rationale and methods. 
BMC Pub Health 11: 958, 2011. 
 
41. Mendoza JA, Watson K, Baranowski T, Nicklas 
TA, Uscanga DK, Nguyen N, et al. Ethnic minority 
children's active commuting to school and 
association with physical activity and pedestrian 
safety behaviors. J App Res Child: Inform Policy 
Child Risk 1: 2010. 
 
42. Michie S, Rothman A J, Sheeran, P. Current 
issues and new direction in Psychology and Health: 
Advancing the science of behavior change. Psychol 
Health 22: 249-53, 2007. 
 
43. Murtagh S, Elliott MA, Rowe DA, McMinn D, 
Nelson NM. Predicting active school travel: The role 
of planned behavior and habit strength. Int J Behav 
Nutr Phys Act 9: 65, 2012. 
 
44. Nelson NM, Foley E, O’Gorman DJ, Moyna NM,  
Woods CB. Active commuting to school: How far is 
too far? Int J Behav Nutr Phys Act 5: 1, 2008. 
 
45. Ness AR, Leary SD, Mattocks C, Blair SN, Reilly 
JJ, Wells J, Ingle S, Tilling K, Davey Smith G, 
Riddoch C. Objectively measured physical activity 
and fat mass in a large cohort of children. PLoS Med 
4: e97, 2007. 
 
46. Prochaska JO, DiClemente CC. Stages and 
processes of self-change of smoking: Toward an 
integrative model of change. J Consult Clin Psych 
51: 390-395, 1983. 
 
47. Rhodes RE, Macdonald HM, McKay HA. 
Predicting physical activity intention and behavior 
among children in a longitudinal sample. Soc Sci 
Med 62: 3146–3156, 2006. 
 
48. Schoenborn CA,  Stommel M. Adherence to the 
2008 adult physical activity guidelines and mortality 
risk. Amer J Prev Med 40: 514-521, 2011.  
 
49. Sheeran P. Intention-behavior relations: A 
conceptual and empirical review. Europ Rev Soc 
Psych 12: 1-36, 2002. 
 
50. Sirard J, Slater M. Walking and Bicycling to 
School: A review. Amer J Life Med 2: 372-396, 2008. 
 
51. Sutton S. Using social cognition models to 
develop health behaviour interventions: problems 
and assumptions. In Changing Health Behaviour. 
Edited by Rutter D, Quine L. Buckingham: Open 
University Press, 108–193, 2002. 
 
52. Timperio A, Ball K, Salmon J, Roberts R, Giles-
Corti B, Simmons D, et al. Personal, family, social, 
and environmental correlates of active commuting 
to school. Amer J Prev Med 30: 45-51, 2006. 
 
53. Tudor-Locke C, Ainsworth BE, Popkin BM. 
Active commuting to school: An overlooked source 
SCHOOL TRAVEL IN EUROPE 
International Journal of Exercise Science                                                          http://www.intjexersci.com 
86 
of childrens' physical activity? Sports Med 31: 309-
313, 2001. 
 
54. van der Ploeg HP, Merom D, Corpuz G, Bauman 
AE. Trends in Australian children traveling to 
school 1971-2003: Burning petrol or carbohydrates? 
Prev Med 46: 60-62, 2008. 
 
55. World Health Organisation. Inequalities in 
young people’s health. Health behavior in school-
age children. International report from the 
2005/2006 survey, 2008. 
